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ABSTRACT: gn exhaustive g by the Elektronel and -2'.,
; 8atellites, wh unched on 30 January 1964. Orbital data are given ip P
Table 1 of the Enclosure., The first orbits wvere positioned go that the satellites 1 P
passed their apogee at about 3 o
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tron-l and -2 yere equipped with s8imilar
there were differe noes in'ewrgy thresholde,
and proton fluxeg of differen

instrumentation, In some cases, however,
| A dlart summerizing a1] data shows tie electron

t energles in the equatoridl p ,
gives IMP-1 data. The following conclusions can be made from the chart: 1) A belt!
of artifically injected electrong exists at distances closest to the Earth's centerl,
The maximum of the belt ip February 1964 The flux of electrons
with energy above 2 Mev at the maximum was about 1 x 107 cm~2.gec"l.gter=1,

average directed flux of protons with an energy Of 454nT0 May at the maximum of the ‘B
inner belt (L = 1.45) yeg about 1.5 x 103 ey~ -sec~ligter-!, , change in the inte- L

oton energies above 50 Mev was observed at L = 2,.2; the spectrum!
of thege energlies {is in the process of hardening, which could be explained by the
theory of albedo neutrons. 8 with an energy |,
of one to several Mey differs from that of the electrona, There :s a definfite reg-
ularity in the distribution of protons according to theip cnergien. The average
directed flux of protons with en energy above 2 Mev was aboyt b.5 x 105 cm=2.g@c~1.| -
| ster™! {n the equatoriam) blane at L = 2,8, 1¢ appears that

the mejority of the N
protons in this energy range are created by transverse drift with respect to the |
magnetic field lines, 4) A velt of high-enetrgy electrons was obgerved at I, = 2.75.
Its width at the equator was about 0,4 sarth radif. The 8verage directed flux of

| electrons above 6 Mev was sbout 102 em~2iged~l.gtar—1, 5) A mintmur of dfstribution
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the outer belt ia
positioned, on the average, at I The maximum altitude fotensity ahife {n-

dicator m = 0,4 +0.3/-0.2 within a wide range of L. There is a aharp intensity
Jump .on the night side at L =T+ 0.5, On the morning ei{de, a slow monotonic drop
of inteusity was observed. The aversge directed flux of electrons with an energy
of over 70 kev at the maximum of the outer belt is about 5 ¢ 106 cm~2.gec~!.gter~! '
| and can change by more than an order of magnitude. The electron energy spectrum |
liobsérved within the 0" to 600 ikev range ta in agteement with the date of other re-’|
'searchers. The electron efiergy spedirum in‘tbe'énérgyﬂﬂmge 8bove | Mev zppeats el

be snftaning, in comparison with measurements of earlier years. Orig. art. heas:
1l figures. . [FP
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Table 1. Orbitgl data. .. __

Elektron-1 1 S
{Jov altitude) ibggkgrognnz;uge! "

jAltitude, apogee T, 240 km 68,200 km

i |Altitude, perigae 406 km 460 km

{ |Orbital perdoa 2 hr 48 min| 22 hr 30 min

' |Tnoliaatios of A
orbital plane” - . a° - 61°

Period of rotation 40 gec 129 gec

!

[Card _ b/ % ]"t».. )

T T e e ——

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3"



8-3
-00513R00185952000
ED FOR RELEASE: 09/01/2001  CIA-RDP86-005 SR ows i

R T R T TR "‘

- L 2886.66 535:2/&".’1‘(l)LF.S,(I«:):JAECCL%’ALQMEHAJ W Tr/esfey T
iACCESSION NR: A?5023607 UR/0000/65/000/000/0331/03875
_vemov, §, N.; Yel'nikov, v, v, Savenke, I, 4,

i Savin, B, ., Pervaya, |
TITLE: Recordin

g of ¢

SOURCE ;

heskogo -Prostrangtva,

transtya (Space research)

. _Moscow,
i trudy konferentsi

. . éﬁl' B
harged particjes of energies of 0.1—10 key with a spheriigy :
electrostatic analyzer . . . - .

-{TOPIC TAGS ; Satellite

» Batellite datg Storage,
ion’denaity/Elektron 2 satellite :

particle Counter, electron density, .
; ~ Yol ‘
ABSTRACT: Identical srhetical electrostatic analyzerg''ware used
'and negative particles %ith?pnergies of S
up to 10 kev op Elektron-2)""pacp analyz
some 60 mm {n diameter, with

8ge was programmeq Bo as to glj

only Particles of 4 desired epe
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Lo record posiggve .
Up to 1 kev on Cosmos-12'4n d
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gap output served as the collector. The input apertures and the Faraday cylinder
were furnished with biased grids to eliminate thermal particles and secondary emis-
sion, respectively. A diagram of the two analyzers used on Elektron-2 is showm in
Fig. 1 of the Enclosure; accumulated charge was converted to binary code. The Cos-:
‘mos data generally showed that electron flux at the l-kev level did not exceed
107/cm?/sec/kev at night and was only slightly higher by day. A maximum was noted .
during the southernmost portions of orbit, in a reglon south of New Zealand, attaining . -
up to 12 x 108/cm2/sec/kev. Electron fluxes recorded on Elektron-2 showed strong : N
|variations at sunrise and sunset (referred to the satellite); these variations i .
reached values on the order of 10%/cm2/sec/kev. Irregular.variations im flux readings ,
correlated with known geomagnatic events observed during the flight. Data show that =
the satellite was at all times within the magnetosphere. {poaitive ion flux regis- i . .
tered by Elektron-2 in the 0.1—10-kev range did not exceed 5 x 107 /cm2/sec. Orig. S

art. has: 5 figured and 1 table. - {su} |
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TITLE: Irregular flows of high energy electrons close to the boundary of the 7 /
earth's radiation belts :

. |SOURCE: Vsesoyuznaya konferentsiya po fizike,kosmichgskogo prostranstva. Moscow,
~ 11965, Issledovanlya kosmicheskogo prostranstva (Space research); Trudy konferentsii.

s o

Moscow, Izd-vo Nauka, 1965, 425-433 : .

1
v
. |ABSTRACT: The authors analyze data obtained from "Elektron-1" and "Elektron-2" dur-
- ling their first month of operation. The equipment used on the satellites is briefly
described. Analysis of data pertaining to the midnight meridian indicates that the |
intensity of the electrons at the boundary of the cuter belt decreases by two or P
three orders of magnitude within a narrow range of radial distances. It is estab- | L
‘{1ished that the radiation belt on the night side of the earth terminates on quiet }
days at L = 6,5—7,5, On the day side, the boundary of the belt extends on the ;

TOPIC TAGS: geomagnetic field, satellite data analysis, radiation belt™™
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average to [ = 9—10. (Here L is the nominal McIlwain parameter calculated in the
dipole approximation and expressed in earth radii.) It is found that irregular
flows of electrons outside the boundary of the earth's radiation belts appear with
an increase in perturbation of the geomagnetic field both at the surface of the :
earth and at distances of 39,000 km from the earth. A theoretical explanation is
given for this phenomenon. The experimental data support the hypothesis of a closed
Isystem of lines of force ifi the earth's magnetic field up to latitudes of 75°,

Orig. art. has: 9 figures.aund_l table. [14])
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? TITLE: Pulaati;na of the earth's magnetjc field, from the measurements taken by ‘
the Elekt:;on-B satellite |

. SOURGE: | ‘Yéww..&qg{qg@.s}&m.. fizike kosmicheskogo prostranstva, Hoscow,
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' konferentsii, Moscow, Izd-vo Nauka, 1965, L;33-!¢3£

i
TOPIC TAGS: satellite, satellite data analysis, pulse counter, pulse amplifier,
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1w 6%

ABSTRACT: The Elektron_-_:i\%:tellite, launched on July 11, 196k, cerried a coil with a
ferrite cora. Signals from this coil were transmitted to two amplifying circuits, |
} one for the band of 1-—.10 ¢ps, the other for 30—30c cps. Both circuits recorded |
! pulses with amplitudes axceeding ~1, ~5 257y, Thg type and operation of g
} the memory bank are briefly described. From a small amount of data processed it ;
! can be seen that no pulses with the amplitudes R 24°¥ ware recorded, that at ‘
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;TITLE: Investigation of the upper Van Allen radiation belt at low altitudes during

ithe flighte of the satellite ships and artificial earth satellites "Kosmos" from
{1960 to 1963
! v

|

,SOURCE: Vsesoyuznaya konferentsiya po fizike kosmicheskogo prostranstva. Mogcow, _ \

...__..1965. Issledovaniya kesmicheskogo prostranstva (dpace research); trudy konferentsii.
- Moscow, Izd-vo Nauka, 1965, 434-4 8

'TOPIC TAGS: sputnik,

artificial earth gatellite, Van Allen balt, radiometry, "
lgeomagnetio field

e
fABS'I'RAC'I': The results of radiometric measurements of the Van Allen radiati_on__b_g}jt
from several “sputnik" and "Kosmos" satellites are discuspned., The rediomaters
'consieted of immer and outer scintillation counters and gas discharge countera. .r
]fTha internal sointillation counters recorded eleotron energies batween 50 to 300 kev
‘Among the various recorded ngeasurementeﬂ"ms the variation of radiation intenai ty :
‘with longituda, which was quite apparent in the outer belt and wiifch could be

: explaiyed olearly by the struoture of the actual geomagnetio field: Saversl ;
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jaltitude versus-longitude -particle-drift -trajectory-curves were obtained -to- explain=i-
'f"the various geomagnetio anomalies observed. Next, data were obtained to determine
ithe location of maxima in the outer Van Allen belt. Over e perind of four years
ithis varied within the limits 4 < L < 6, and this variation could be associated with
geomagmetioc disturbances. As a third observation, an electron energy gap was dis-
covered between the outer and inner radiation belts on 2 <L 5 3. The apecial
iprofile of the outer Van Allen belt is shown to be charactarized by the location of

ia. maximum, a maximum radiation iIntensity I max’ and a half-width norresponding to
0.5 Im. Intensity measurements and geomagnetioc line-of-foros oross section

estimates gave the following values for the eleotron lifetimes im the cuter belt:
for electron energiee > 100 kev, T =» 5 x 105 820, for energies > 600 kov, T = 5 x |
107 geo. Orig. art. haas 13 figursa and 1 formula. [ok)
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TITLE: Outer Van Allen belt and burats of x-rays in the atratosphere Bry

SOURCE: Vgesoyuznaya konferent,siya po_fizike koamicheskogo progtranstva. KMogcow, |
11965, Issledovaniya kesnmicheskogo prostranstva (Space research); trudy
! konferentsii, Hoscow, Izd-vo Nauka, 1965, LSh-li60

!

| TOPIC TAGSt radiation belt‘;/x ray, stratosphere, magnetic ators, solar activity,
Van Allen belt

ABSTRACT s * Observations of burste of x-rays in the stratoaphere, which are
apparaently the result of bremsstrahlung of high~energy electrony trapred in the
magnetic field of the earth, are discussed. The work and resullis from a number of
American and Soviet groups are described. The results of obgervations made during
196k above Murmansk a od, giving the integrated photon energy
spectra and the depandence of count rate on pressire for the four events described.
By comperigon with the previous results, it was found that incressed rediction in
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the stratosphere is correlated with recurrent magnetic atorms, with large
lonospheric disturbances, and, in the aurora zone, with the absurpticn of radio
waves in the F2 layer of the ionosphere. Toward the minimun of solar activity
the frequency of x-ray bursts remained unchanged, and the photon energy 8pectrum
became more stable., Satellite measurenents made at the same time ahowed no
+ increase in galactic cosmic ray intensity.’}"’Sime the number of high-energy i
| electrons in the outer Van Allen belt is insufficient to explair the intensity of |
| X-rays in the stratosphere, it is concluded thst the x-rays mugt be caused, in
part, by an additional flux of electrons produced by transient electron-acceler-
» ating processes occurring in the magnstosphere of the earth, Orig. ert, hast 3
; figures and 3 tebles, > [ok]
1
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 SOURCE: Vaesoyuznaya konforentsiya po fizike kosmicheskogo prostranstva, Moscow, |
1965, lsolodovaniya kosmicheskogo prostranstva (Space research)j trudy konferentsii
+ Moscow, Izd-vo Nauka, 1965, L60-L6k

TOPIC TAGS: radiation belt, Van Allen belt, protcn bombardment, electron
bombardment

ABSTRACT: Some results of measurements of proton and electron intensities in the
outer Van Allen belt ere presented. The measurements were made during Seplember
and October 196l on tho satellite "Kosmos-ll," which was launched August 22, 196L. |
The form, shielding, geometric factor, and energy range of the nins detectors ‘
\ used are given, The results are presented as a series of graphs giving the

! measured particle intensities, magnetic field intensity, and altitude above the
earth's surface as a function of ths parasmeter L, The intensity of protons with
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' ' energies 0,l—3Mev reached 2°10%/cn? sec ster for 1=3.5, whareas the intensity
: of protons with energies 3—8 Mev during the same time was always below the

. detector threshold of 3/cm2 gec ster. The maximum electron intensities were

° |
b -
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ABSTRACT: Experimental data obtained by Elektron-2 and -4 ogn primary cosmic radial
The data, covering the period 30 January to
! ily by means of gas-discharge counters with
in average freque The apogee of the satellites was 68,000
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those connected with the ll-year period of solar activity, and fase varfations,
with a period of the order of two weeks. The 1ll-year period variations grew in
intensity at the rate of about 2 percent per month during the firgt half of 1964,
During the second half of the year the intensity reached a ceiling and in October
indicated a tendency to decline, These data are in fair agreement: with thoge of
the Fort Churchill and Deep River observation Certain indications of a
aid the iatensity of cosmic rays’
- monthly averages of the intensity of cosmic i
" solar spots, and rhe solar flux of 10.7-cn radio
waves. Thesge observations, however, are not considered conclusive. The short-
period variations of radiation with a 1.5-percent amplitude periodically acquire
a clearly cyclic character. The same observation was made in April 1963 by the
Luna-4 1nterplanetary station. In general, however, the cyclicity 1s not very
regular and the nature of these ,variationg remains cbscure. There are algo
indications of a 27-day period in the data for 1964, an attempt waa made to
correlate these periods with the sun's rotation. A regular coincidence was not
observed, but in gome cases (rotations 1792, 1793, and 1794} there was a fair
indication of paralleliam. fThe alsence -0f a concluglve connection with the sun'g
rotation suggests the possibility that the short-period variaticng have & common
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origin with the ll-year variations. It {s also possible that the intensification

of cosmic radiation during decline of solar activity is not monotoaic, but displays

i ups and downs stemming from changes in the condition of its propagation or;dimensions
of the region of its effective scattering within the golar asyetem. Orig. art. :
has: 4 figures. (Fp)

|
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! SOURCE: Ref. zh. Issledovaniys kozmicheskogo prostranstva, Abs. 8.62.238 s '

AUTHOR: Vernov, 8.H.; Chudnkov, A.Ye; Qorchakov, Ye.V.; Logachev, fu.I.; Hesterov,
V.Ye.; Savenko, I.A.; Shavrin, P.I. - T
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TITIE : RMLQILD_Qlts/of the earth
1 \f N

t CITED SOURCE: Geofiz. byul. Mezhduved. geofiz. kou-t pri Prezidiume AR SSSR,
no. 14, 1964, 96-109

t TOPIC. TAGS: satellite, rocket, radiation effect, cosmic radiatica ~

TRANSIATION: A short outline is given of the yresults obtained from stulies conducted
using Soviet artificial satellites and cosmic rock:ts of the radiation belts and of
primary cosmic radiation beyond the Mmits of the magnetic sphere.
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AUTHOR: Vernov, S. N.; Savenko, I. A.; Tel'tsov, M. V.; Shavrin, P. I.”
; —am oy, " e
'TITLE: Measurement of 0.4—8 Mev protons by "Kosmos-h1"

%SOURCE: Geomagnetizm 1 aeronomiya, v. 5, no. L, 1965, 645-6L8

APy -~
"TOPIC TAGS: proton intensity;’satellitelxgamgsvbl;Q

ABSTRACT: Two semiconductor proton detectors, each capable of covering ~l sterad
"and sensitive to 400 kev—7 Mev and 3—8 Mev protaons, respectively, were mounted on
"Kosmos-h1". Readings were taken for L = 3.5—10 (C. E. McIlwain's paremeter). Re-
isults showed that maximum intensity for 0.4—3.0 Mev protons was 2.10° prot/cm2 sec
‘sterad at L = 3.5 and B = 7.6+10"2 gauss. A comparison of data collected near the
‘plane of the geomagnetic equator with those taken at higher latitudes, at L = §, re-
‘vealed that the dependence of tntensity on height can be expresged as (B/Bequut)",
\where k % 1. The drop in proton intensity varied with L Ln the form L™", whecre
,n = 30; however, this depended on gecmagnetic conditicns and on varieticns in the
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Aec Na: APT001643 - SOURCE CODE:  UR/0203/66/006/006/0658/0660
sUTnoR: Vernov, S. Ney Savenko, I. Aej Tel'tsov, M. V.3 Shavrin, P. L '4/’. '-'; ’

G1s: Institute of lNuclear Physlcs, toscov Stato University (Moskovskiy
gosudarstvemnyy universitet, Institut yadernoy flziki)

TI1TiZ: Intensity of protons and electrons in the outor radiation belt in the
perlod 1961-1964

SOURCE: Coomagnatizm i aoronomiya, Ve 6, no. 4, 1960, 658-660
70PIC TAGS: radiation belt, proton, electron, solar activity

ABSTRACT: The authors present the results of equatorial measurements made In 1964

o the intensity of protons with energies 7 400 koV and elections with energies

>2 eV at the center of the outer radiation belt. . These results are compared with
similar data obtained in 1961. The conclusion is drawn that there i{s a tendency to

a deercase of the mean absolute intensity of the harxd electrons of the outer radlation
belt in 19664 in comparison with 1961-1962, If the noted variations in the absolute
iatensities of hard cloctrons and low-onorgy protons aro considered within the frame- -
work of tho theory of the formation of tho radiation belts it can be postulated that
the mean density of protons with enorgios of tens of keV beyond the limlit of stable
trapping varies little with a change of solar activity. At tho same time, tho
density of olectrons with cnergles of hundrods of kaV, forming during the drift of
hard cloctrons at the center of the outor radiation belt,ugég-ousi';go_ﬂdlcully only
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in periods of rather strong geomagnetic disturbances, leading to the formatiop of :
diffusion waves., The intensity of the hard electrons in the outer radiation belt ‘

. thereforo is subject to long-period variations assoclated with the cycles of solar

+

“has: 2 tablos, [JPRS: 38,230/

 SUB CODE: 03,20 / SUBM DATE: O4Feb66 / ORIG REF: 007 / OTH REF: 007

activity. The authors thank B. A. Tverskoy for discussions of the work, anle.”N.E__.;t._
racketkina for taking part in the processing tha experimeqtal materials. Orig. art. |
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_verto¥s v

ORG: Moscow State University Institute of Nuclear Physics (Moskovskily goesudarstveanyy
universitet. Institut yadernoy fizikl) 5
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o

TITLE: Observations of a diffuse wave of relativistic electrons in the outer
radiation belt
\Vd

SOURCE: Geomagnetizm i aeronomiya, V. 6, no. 4, 1966, 661-663

TOPIC TAGS: relativistic electron, radiation belt, vetusesweye, geomagnetic storm,

getoeplevs, electron flux, preEEEptEo, geomagnetic latitude

ABSTRACT: The generation of relativistic electrons in the outer radiation belt can be
attributed to the transfer of charged particles across the drift shells. The prgpaga~
tion of diffuse waves of rg&ativiatic electrons, first recorded by Explorer X1V} was'
¢ also recorded by Kosmos 41\hen it passed the outer radiation belt. At the high geo~
magnetic latitudes, the propagation of the diffuse wave may be distorted by changes in
the pitch-angle distribution. However, in the present case, the diffuse wave exhibited|

characteristics peculiar to the dynamics of a diffusion wave of hard electrons. The

intensity of relativistic electrons decreased somewhat at the beginning of geomagnetic
perturbation. It increased at distant L shells (> 5) of the magnetosphere several |
days after geomagnetic perturbation. Further shift of the intensity maximum toward °°
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the region of smaller L occurred in the absence of
followed by a decrease in intensity and a sh};t in
initial position.

was 3.5 x 102/cm’sec. A peak of hard electrons
recorded on September 3—4 at L = 6—7. This g
until it reached a maximum intensity of 104/cm
were of smaller amplitude
observed in the outer rad

accompanied by low-energy protons.

eak

jation belt at high geoma
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During the ma netic storm'on 1 Septemberd1964, recorded by
Kosmos 41, the intensity of electron flux with energ
with an intens
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The diffuse wave of relat
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Description of a moderrized complex setup for studying exten~
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ACC MR  Ap5024632 SOURCE CODE: UR/0048/65/023/009/1676/1681

v AUTHOR: Vernov, .S.M.: Khristiansen, G.B.; Abrosimov, A,T.; Atrashkevich, V,H.:

- Belyayeva, I1.F.; Vedeneyev, O.V.: Kulikov, G.V.; Fomin, Yu. A.; Nechin, Yu. A.;
Solov'yeva; V.1.; Khrenov, B.A. . é‘
-
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ORG: none

B

. PITLE: -~ Investigations of fluctuations in the developmentofextensive air-shovers -8
with & fixed total number of charged particles and a fixed total number of muons /Re- g
port, All-Union Conference on Cosmic Ray Physics ggjgmgpmﬂggggﬁy”?4:§}44q§gggulg§if

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 9, 1965, 1676-1681

TOPIC TAGS: cosmic ray shower, muon, charged particle, extensive air shower, particle
_distributic particle distribution

 ABSTRACT: The authors have employed the modernized installation at Mcscow State Uni-
versity, described elsewhere (S.N.vernov et al., 1zv., AN SSSR Ser. tizxz., 28, 2087,
1964) , to investigate the simultaneous distribution of total number N of charged par-
ticles, total number M of muons, and age parameter S in extensive air showers. Show- |—

- ers were selected for which the zenith angle of the axis was less than 300. M was de-
termined from the number ©of muons recorded by the nuon detector and the perpendicular
distance of the muon detector from the shower axis with the aid of the known iateral | —
, distribution of muons. The relative error in determining M did not exceed 35 %. The
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error in detemining S was estimated to be 0.02 by processing

known 8g€. calculated by Monte carlo methods . The data presen

360 showers with totsl aumbers of charged particles ranging

given showi tribution of showers with respect to N with fixed

to 9§ with gixed N, and with respect O
wa 8 with gixed ¥ and for B ver~
with ® fof gixed W runged be~
with N for gixed M was ~ 0.67.

gome
Histograms are
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SOURCE OONE: UKR/0048/65/029/0G3/1682/1685

AUTHOR: Vernov, 8,N.; Kirenov, B.A.; Khvrtsttansen, G.2. I

(@
ORG ¢ Scientific Research Institute of Ruclear Physics, Moscow State University
tm. M,V,Lomonosov (Nauchno-issledovatel'skiy instlitut yadermoy fiziki Moskovskogo
gosudaratvennogo universiteta)

/
TITLE: Structure of the central region of & muon ghawer at 40 m.w.e. /Report, AL}~ |
Union Conference on Cosmic Ray Phveics held at Apatity 24-31 August 1964/

SOURCE: AN SSSR. lzvestiya. Seriya fizicheskaya, v. 29, no. 9, 1965, 1682-1685
TOPIC TAGS: cosmic ray shower, extensive air shower, muon

ABSTRACT: The authors have cmployed the complex modernized installation at Mascow
State University, described clsewhere (S,N.Vernov et al., Lzv. AN SSSR, Ser. fiz., 28,
2087, 1964), to investigate the structure of the ceniral regions of muon =howers ac-
companying extensive ailr showers. The muon flux at 10 m.w.e. underground was found

to be proportional to rR, where r is the distance from the showor axis ani n = 1/2 for
Thesrel5mand r =— 1 for 15 m ——r =100 m; It wvas not possible to obtain the
lateral distribution for r <= 7 m because of the ermrs in determining r. The ratio of
the numbers of counters triggered in the two halvea of the muon detector and the pro-
bability for triggering neighboring counters were subjected to statistical analysis,
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and after correction was made for Poigsonr fluctuations there remained ovidence that
there exist in the center of the muon shower groups of sasociated muons with dicmeters
2 to 3 m which are capable et ther of cont racting into narrow¥ groups with diamect-

from
y showers. Orig. art. has: 1 formula, 3

ers less than 30 em or of producing gecondar
figures, and 1 table.
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ACC NR: ;p5024635 SOURC

AUTHOR: Vernov, S.N. . Yegorov, T.A.: Yegimov, N.H.: Erasil’'nikov, D.D. Kuz'min, A.T.}
Maksimov, S.V.; Nesterova, N.M.; Nikol'akiy, S.1.; Sleptsov, Ye. 1.; Shafer, Yu. G. !

; orG: none g ‘

TITIR: Plan for a large {nstallation at Yakutsk for study of extensive al_;;__s,bﬂq_w_e‘;j?'
tity 24-31 August 1964/

.~ - ' /Report, Ali-tnion-Conference on Cosmic Ray Physics held at Apat

SOURCE: AN SSSR. Izvestiya. Seriya f1zicheskaya, v. 29, no. 9, 1965, 1690-1692
extencive atr shower, spectranl

TOPIC TAGS: primary cosmic rgyﬁf;econdary cosmic TRY,
mic radiation anisotropy

- energy distribution, cosmic radiation composition, cG8

ABSTRACT: After a discussion of the signifjcance of extensive air showers for the in-

vestigation of ultrahigh energy primary cosmic rays, the authors briefly describe an

installation to be completed in the next two or three years near sea level at latitude
620 N in the Yakutsk region; it is anticipated that the installation will yield infor-
mation concerning the energy spect rum, composition, and anisotropy of primary cosmic ;
rays with energies up to 1020 eV, The inscallation, intended for investigation of ex~ -
tensive air showers, will comprise 65 stations sprcad over an arca of 23 m%. Fach

station will be equipped with scintillation counters with a total sensitive ared of 1
a2 or 4 m2, ard at the central station - 10 m2. The total gensitive area of scintil-
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lation counters in the whole installation will be 204 n2. Each station wi 11 be equip~
; ped with photomultipliers (total cathode area 180 em2 at each staticn) for recording

B | the Cerenkov flash accompanying a shower. In additioa, there will be muon detectors
with a total seasitive area of 22 n2. Pulses will be transmitted from the more rcmote
stations to the central laboratory by radio. It is anticipated that this installation
will record 2 x 109 showers per year with energies exceeding 1015 ev and 2 showers per
year with energics exceeding 1020 gy, Orig. art. hoes: 1 figure and 1 table.
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Vernov, 8.N,; Hel'nikov, V.V.; Savenko, 1.A.j Savin, B, L,

D
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-

Investigation of low-cnergy charged particles with the Cusmos 12, Cogsmos
| 15, “and Electron 2 Batellites [ﬁcpm-t, All-ynion Conference on Coamic Hay Physics
held at Apatity;24-31 August 1364/

AN BSSR., Izveatiya, Seoriya firicheskaya, v. 29, no, 10, 1965, 1794-1799

. artificial earth satellite, spectrometer, charged particle, clectron
| flux, lon flux, low enargy particle

Spherical electrogstatic charged particle analvzers carried by the Cos-

nos I2, Cosmos 15, amd Electron 2 satellites are described very ovrieflly sad pre-
liminary results obtained with them are prescnted. The radit of the two concen-

; tric spherical deflecting oleotrodes wore 5.4 amd 6.6 cm,
" travoraing the analyror were colleoted in a Farasdsy cup.

ant the cherrged parttcles
The miatmum glohal tn-

tensity that could be recorded wns approximstely & x 106 g -1 particles /on? sec
kewy this intensity is two orders of magnitude below the threshoid intensity for

the ipstrument carried bLy Explorer 12.

I Curd 1 /g
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0.7 cr’ sterad with OE/Bg R4 07, and the geometric factor was 0.1 Eq cn® sterad
kev. The analyzer on the Coamos 12 was sequentielly progremmed to record 0.5 kev
electrons or 1 kev electrons or ioss, and that on the Cosmos 15 recorded 1 kev
electrons or ifons and was provided with a positively charged screen to reject
thermal 1ions, The Electron 2 carriod two analyzers, which worae programmed to

‘ record charged particles of seven differant encrgies ranging from 0.1 to 10 kev
The fluxes of 1 «<«. charged particles observed with the two Cosmos satellites were
cordinarily near or below the threshold. Fluxes exceeding 107 particles/cm? sec

" kev observed on the draylight side are ascribed to photoelectrons from the scroeen,
glthourh there are Indicatinng of the preconce of particle fluxea. Steady fluxes
up to 2 x 107 pm-t:hzln,-z/'::ru'2 gec ¥e. wore nheerved gouth of New Zegland {n the re-
glon of the maximum southern isochasm, It is suggested that an intensity increase
. over the equatorial Pacific observed on 27 Dec may be asaociated with the solar
flare of 24 Dec., The Electron 2 peasurements revealed & broad region near the
Earth of increased elcctron intensity. e extert st this regdon ani {te ele-t son
sntensity  fluctaat e nEG fepel Ty, Electron intensities of 5 x 108 perticles/
c sec kev at 0.2 ver and 5 x 107 particles/cmz 9ec kev &t 10 oy ware observed

in this region. Intensity increases were alzo somet imeg observed near the spoges.
Orig. art., has; 5 ftgures, 171
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| TITLE: Measurements of the intensity of cosmic rays in the atratosphere above
Antarctica

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1805-1805,

. TOPIC TAGS: cosmic.faYs primary cosmic ray, outer radiation belt, artificial .
radioactivity, critical energy, proton Vo ‘ . .

ABSTRACT: Simultaneous measurements of the intensity of cosmic rays in ioth
hemispheres are of great importance for investigating 1low-energy peimary
) cosmic. radiation, temperature effect, liisturbances in the earth's vuter ruciation
-t belty and- artificial radloactivity in -the stratosphere.  Although the critical
energy in Murmansk is about 100 Mev and in Mimyy cbout 10 Mev, m2asurerrcnts are
carried out in atmospheric layers above both places with a pressure of 10 z/cm?,
which can be penetrated by protons with energies above 100 Mev. Data obtained
¢ simultaneously in Murmansk and Miruyy are obtained at differeat seasons, and
they arrive from different directions in the atmosphere. $Sounding takes place in
all st7§ions at a given time. Four times a week cosmic rays are measured with a
Card 1
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I single counter and two times with a speclal telescope. Results of measurements

. are represented graphically. The difference between Murmansk snd Mimyy varies,
i depending upon the season of the year. The difference is small when the pressure
' 18 between 20 and 200 g/cm?. The difference increases at other pressures. Orig.
. art. has: 2 figures. (EG}

~ ASSOCIATION: Fizicheskily institut im. P. N. Lebedeva Akademii nauk SSSR (Institute

! of Physics, Academy of Sclences SER); Nauchno-issledovatel'skiy institut yade moy

' fiziki Moskovakogo gosudarstiennogo universiteta im. M. V. Lomonosova  (Scientific

Research Institute of Nuclear Physics, Moscow State University); VIII Sovetskaya

- sntarkticheskaya ekspeditsiya (VIII Soviet Antarctic Bxpedition)
R V2
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|
TITIZ: Fluctuations of the energy gluxes of the nuclear-active ard electron-photon |
compononts in oxtonsive airp shovord ! /Thig Papor_was given at the llfpha_@gg}‘_(}g‘@_f_‘gggp_

on Nuelear Spee roscopy, T 81, Fobruary 1964/

!
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SOURCE: Yadernaya fizika, v, 2, no. 6, 1965, 1075-1086
TOPIC TAGS: extonsive air shower, olectron, photon

_ABSTRACT: Exporimental data ape given on the fluctuations of the onergy flux of the

nuclear-active and electron-photon components in extensive air showors and on the |
connections of theso fluctuations with vach othor and with fluctuations of the ago |
paramoter s. It ig shoim that the bulk of these data disagrees with the model described
by Nymik and Shestoperov (Materials on the All-Union Conforenco, Apatites, 1964), |
The large role of the paramotor s and othep charactoristics wf‘(?i“"bﬁ?&"’éi.:fr'x:é'c':"ﬁ"—s'e1'.’('.1:15;-11;3
of experiments concerning extensive alr-showers are_dis usgod. Orig, art, has: 10 |
figures and 3 tables, j_@asec_l_-_on authors' Eng, abst_.jl JPRS ) i
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. The instrument was switched on immediately after "Luna-9" wag put ’__
- into orbit and wag kept in operation untjl the probe gstopped functioning, The

- data on the intensity detected with the gas counter\ averaged over 14 time .
intervals are shown in Fig. 1. The first five time intervals are those for the '@ |__
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AUTHOR ; Vex'novl S. N, (Corresponding member AN SSSR); Vakulov, P, V. ; Gorchakov, Ye, ¥e;
u. .'

. | Logachev, 3 Lyubimov, G. P, Mikolayev, A. G,; Pereslegina, N, V.

ORG: t

TITLE: Measurement of intensity of penetrating radiation on the Moon's sur;:ace\?/")g

[Paper presented at, the Seventh COSPAR Meetin “held in Vienna in May 1966.]

SORCE: AN SSSR. Doklady,—v.—T%¢ 9\17}'65"7)7;), no. 5, > 10011057 ]

TOPIC TAGS: moon, rediation intensity, lunar probe, radiation measurement/ ,
Luna-9 lunar probe ; B

flight from the Earth to the _—
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: Moon, The next (sixth) interval
couni‘/nec ' is that for the flight near the
R 1 Moon (beginning with at a dig-
tance of ~50, 000 km from the
Moon), the landing, and the
first 5 minutes on the Moon's
surface, The subsequent eight
intervals are related to operations
Time of on the Moon's surface. Table 1
landing shows the accurate values of the
Measurements durlg|Measurements time intervals and the mean-

. the flight to the ¥oon on the Moon - count rates recorded in these

T A BT BN T SN § A T intervals. The basic errors in
determining the count rate are
statistical.

~ Fig. 1. The mean-count rate of "Luna-9"
. _discharge counter

The data in Table 1 show that the mean- count rate recorded on the
Moon's surface was about 63% of the count rate of the same counter in :
free space. In other words, if only primary cosmic rays had been detected, |
the counter on the Moon's surface would have counted not quite half as
much as during the flight in free space. The detected excessive radiation

Card 2/ 8
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Interval boundaries Averaging interval Heﬁgzgount Note

31 Jan 1966 (18 h 38 min 40 sec 10 h 12 min 30 sec | 3.22940.010 Duringﬂmi

, flight |
1 Feb 1966 |04 h 51 min 10 sec | 10 h 54 min 20 sec | 3,277:0,010 " f
. 115 h 45 min 30 sec : |
. 1 23 h 01 min 45 sec | 07 h 16 min 15 sec | 3.267:0,011 " i
2 Feb 1966 |16 h 29 min 00 sec 17 h 27 min 15 sec 3.27810.007 " '
3 Feb 1966 |15 h 34 min 15 sec | 23 h 0S5 min 15 gec 3.28640.006 "
. 21 h 50 min 00 sec | 06 h 15 nin 45.gec 3.245:0.012 |Near the
i . ' ' Moon and
B . : . on he Moon
i .14 Feb 1966 |00 h 06 min 54 sec | 02 h 16 min 54 sec | 2.065:0.016 ln the Moon
r . 06 h 35 min 04 sec | 06 h 28 min 10 se¢ | 2.269:0.010 "
17 k 02 min 00 sec 10 h 26 min 56 sec 2.07410.008 "
, 19 h 52 min 30 sec | 02 h 50 min 30 sec | 2.077:0.014 " i
|5 Feb 1966 (04 h 00 wmin 40 sec | 08 h 08 min 10 sec 2.05840.009 " |
19 h 01 min 40 sec | 15 h 01 min 00 sec | 2.055:0.006 " o

20 h 37 min 30 sec | 01 h 35 min 50 sec | 2.059:0.020 " |
22 h 42 min 20 sec | 02 h 04 min 50 sec | 2.059:0.017 " N

: The mean-count rate during the flight is 3.272:0.004 . M
The mean-count rate on the Moon 18 2.064:0.004 2
Q?rd 3/3” T R

e - L. e U . . . N [ ~ . —
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is 0.43 count/sec or ~26% of half the cosmic-ray intensity. This excessive
radiation may be due to the radioactivity of the Moon's surface and to the
secondary cosmic radiation produced by the primary cosmic radiation in

the matter on the Moon's surface region closest to the station (cosmic-ray
albedo).

Until now, no experimental data have been available on the r.adioactivny
of the Moon's surface. The "Luna-9" measurements make it possible to
evaluate the radioactivity of the Moon's surface in the landing area near the

Ocean of Storms. Assuming that the total detected additional raciation is due.
to the radioactive gamma radiation from the Moon's surface, the radio-

activity of the Moon's surface maybe ~20 times greater than that of the
Earth's surface (the count rate of "Luna-9'" from the natural radioactivity
on Earth was 0.02 count/sec). However, the radioactivity on the Moon's
surface has been evidently overestimated, because the effect of raultiplica-
.tion of the primary cosmic radiation producing the cosmic-ray albedo
‘particle fluxes may explain the major part or even all of the additional
‘radiation detected, Using the data from an earlier Soviet paper, it can be
‘shown that the albedo particle flux is 20% of the total cosmic-ray flux or 40%
-of half the cosmic-ray flux, Additional considerations show that at least

in the region of the "Luna-9" landing, cosmic rays will be the main source

Card 10/3
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.of radiation hazard and that the radioactivity on the surface of the Moon is
iclose to the radioactivity on the surface of the Earth.

It was shown during the flight of the second Soviet space probe in *
September 1959 that at the distances greater than 1000 km from the Moon's
surface, the intensity of the radiation trapped by a possible lunar magnetic

- field does not exceed 10% of the cosmic-ray intensity, The "Luna-9" data
-make it possible to evaluate the fluxes of the trapped radiation at distances

less than 1000 km from the Moon's surface.

The mean-count rate just before and during the first minutes after the
.landing was 3.25 % 0.012 count/sec {sce Table 1). If this count rate is
"corrected for the geometric shielding of the counter by the Moon during the

approach of the station to the Moon and during the period of radiation de-
tection on the Moon's surface (this correction is about 1%), the resulting
count rate is 3.28 count/sec. This practically coincides with previous
«measurements. The time required for the "Luna-9" to cover the last 1000 km
;to the Moon's surface was "~ 2% of the time measured in the given interval,
At the measuring accuracy mentioned above, an increase of 50% in the count
rate during this time interval would be noticeable.

Card 5/8
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Thus the upper 1limit for the possible radiation flux penetrating the

i "L una-9" jacket and trappec by the hypothetical magnetic field of the Moon at
the altitudes below 1000 km from the Moon's surface is not more than half
-the primary cosmic-radiation flux. The variation which would decrease the
intensity of cosmic rays might somewhat change the evaluation of the upper
limit of the hypothetical trapped radiation near the Moon, but the main con-
clusions that the Moon has o radiation belts and consequently no marked
‘magnetic field remain unchanged.

Fig, 2 shows the mean-count rates in free space and on the Moon's
‘surface, The intensity in the transition interval has been corrected for the
geometric shielding by the Moon.

"It can be seen from Fig. 2 that the . cosmic-ray intensity undergoes
slow gradual changes (solid curve) similar to those recorded during the flight
‘of "Luna-4. "+/This makes it possible to assume that during the period of
‘the station's approach to the Moor, no appreciable variation in cosmic-ray
.intensity occurred. Neither the available neutron-manitor data nor the
_stratospheric data of A, N. Charakhchyan and T. N. Charakhchyan (unpub- :

lished) revealed any considerable decrease in the cosmic-ray intensity.
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I count/sec ‘ ' .y II count/sec
AL L 208

. 2,08
Time of ianding /' > 2,04

tmluensurementn on-
14,0 th

Meadurenents dur .
saorflight to the Mo%.‘ﬁ e boon’ \ 140z

3 ! 2 J " 5 . 6 4
t . .
JFig. 2. The count rates of the .discharge counter during the "Luna-9" flight
in free space and on the Moon's surface. ~The mean-count rate on the Moon's
-gurface has been reduced to the mean-count rate during the flight, and the
.scale has been changed in proportion to the mean-count rates during the
- flight and on the Moon's surface. :
! The absolute flux of the cosmic-ray particles detected by "Luna-9" was
.equal to 5.35 £0.5 cm™? sec”l, The great error in the determination of the -
- absolute fluxes is due to the 107% uncertainty in the operational dimensions
of the counter. Analogous measurements {rom "Luna-7".and "Luna-8"__ .77
stations performed on 4—6 October and 3—6 December 1965 have shown the
‘particle fluxes to be 5.4 and 5.9 cm? sec, respectively. The cosmic-ray
‘intensity in February 1966 decreased compared to December 1¢65. This
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is likely to be associated with the beginning of a new cycle of- solar activity.

Thus the cosmic-rax\intensity maximum occurs during the period
December 1965—January 1966, and the lag in the cosmic-ray intensity
‘maximum behind the solar maximum detected for the protons of energles.
‘higher than 30 Mev is about 1,5 years. This conclusion is also confirmed !
by the data of the."Zond-3, " "Venus-2," and "Venus-3" space probes. !
[FSB: 'v. 2, no. 10]
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Solovtyeva, V. 1.3 Fomin, Yu. A.; Khrenov, Be Ao
ORG: none
TITLE: Phenomenological characteristics of broad atmospheric showers with
. a fixed number of (cmeSons and electrons /Paper presented at the All-Unlon
Conference on Cosmic Radiation Fhysics, Moscow, 15-20 Nov 1965/
SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, V. 30, no. 10, 1966,
1685-1689 _
TOPIC TAGS$ mu meson, cosmic radiation
SUB CODE: 20
ABSTRACT: In an earlier work by Vernov et al (ww,
EHM—TWE' 29, 1676, 1965), results obtained in a study at an instal-
lation of Mosco State University on broad atmospheric showers with zenith
angles of 0-70° were reported. These results included the distribution of showers;
with a fixed number of electrons N, with respect to the number of high-energy

mesons Nu, and the age parameter s, distribution of showers with a fixed Nu with I
respect to N and S, and the coefficients of the corrclation between S and the

fluxes of electrons and Ai-mesons. In the work reported in this instance, the

same relations were determined for broad atmospheric showers with zenith angies . °
‘of 30-45°, The fluctuations of Nuy S and Ng, observed for an gffective atmo- .
spheric-depth of 1240 g/cm®, were the same as those for vertical showers estas L
blished in the earlier work. To determine the differences due to an increase in .
[Card 1/2 :
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the effective atmospheric depth of 200 g/cm , calculations must be carried out '
with greater statistical precision. When results of the theoretical calculations:
on characteristics of broad atmospheric showers at 1240 g/cm become available,, .
‘the experimental data reported will be useful for the determination of the compo-.

ftion of primary cosmic radiation in the superhigh-e ra *
:)rlg. art., hass 5 figures, 2 formulas and 1 table. ﬁl’% % _'_? _

:
1
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AUTHORs Vernov, S. Nej ¥hristiansen, G. B.} Nechin, Yu. A.} Stoyanova, De Ae}

Khrenov Be AT

ORG: none

TITLE: Groups of particles at a depth of meters entering into the

composition of broad atmospheric shovers [?gpor presented at the All-Union

' Conference on Cosmic Radiation Physlcs, Moscow, 13-20 Nov 1965,

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 10, 1966,

1694-169%

TOPIC TAGSt muon, physics conference

SUB CODEs 20,04

ABSTRACTS - A study of the flux of particles at a depth of 40 m underground was
made using the Moscow State University installation for the investigation of
broad atmospheric showers. The purpose of the work described- was determination

_of the shower-forming capacity of particles belonging to non-Poisson groups
observed in the vicinity of the axis of showers. By assuming that the particles
present in the groups observed were muons and using the experimental data ob-
tained, the suthors estimated that the averaze energy of muons in these shower- .
forming groups was 1012 < Bu < 1013 ev, The determination of the shower=
forming capacity is of value ‘in estimating the full amount of energy carried
away by a muon group in a broad atmospheric shower. It was shown that the muonsg
in a group have an energy of ™ 103 Bev < Eau € 10% Bev., This indi~
cates that a wuon group cannot carry away more than 10% of the energy of &
primary particle, and therefore cannot be responsible for the escape of a signi- :

L@@rd )V 7 S —

v
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: £icant amount of energy in the atmosphere. #rescnce of concentrate
: high-energy muons (B 1012  ev) at a depth of 40m cannot be explained
; from the standpoint of theoretical concepts concerning the development of }){oad .
: ‘atmospheric showers that have hitherto been advanced, Orig. art, hass & figures,

(3erss * 9,638/

'
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AUTHOR: Lidov, M. L., (Doctor of Physical and Mathematical Sciences); 6

s

Lebedinskiy, A. L., (Doctor of Physical and Mathematical Sciences, Professor);

Vernov, S5, N., (Corresponding Member of the Academy of Sciences 5SSR)

ORG: none

-y

SOURCE: Tekhnika-molodezhi, no.6, 1966, B8-11

TOPIC -TAGS: moon, space, lunar gurface, lunar radiation, lunar landing
/Geiger counter, Luna 9, Luna 10

ABSTRACT: The interviewer revicws briefly the history of lunar research,

presents a table of chronology and facts and repeats questions and answers, o
Dr. M. .L. Lidov stated that one of the problems solved by Luna 9 and Luna 10 |
wag that of landing at the most favorable time, L.¢., lunar daybreak. Another l
problem was the selection of the most "economical" trajectory along which te send !
the heaviest apparatus. He stressed the importance of uman initiative in the -
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Dependence of D on recrystallization time in the cuge of the
arbitrary dependence on the probabl1lity time for transition

of microcomponents from one phase to another, Radiolhimiia
7 no.4s438-492 1€5, (MIEA 18:8)
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“Y 20

. - SSSR !Fizicheskiy Institut Akademii naulk SSSR)

.TITLE: Connection between the asymptotic properties of the total

~;Cross section and the ratio of the imaginary and real parts of the

iamplitude of zero-angle elastic scatte

" SOURCE: Zhurnal eksperimental?

~no. 3, 1966, 672-679

i
/TOPIC TAGS: scatteri
-asymptotic property,

'ABSTRACT: The authop
:established by N. N.
'1965), between the ag

ng cross section,
elastic Scattering

noy 1 teoreticheskoy fiziki, v. =0

ring

L]

scattering amplitude,

L}

analyzes in greater detall the connection, first

Khuri and T. Kinoshita (Phys. Rev. v. 137, B720,
ymptotic values of the symmetrical amplitude of

‘zero-angle elastic scattering (at iarge
It 1s shown/that this connectlon can be

Card _?ﬁ/b_«*_nm_hW,H”
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~:and lower bounds can be obtained for the scattering amplitude under
.certain rather natural physical assumptions. It is demonstrated, in

“ipartlicular, that the llmitation on the asymptotic value of the total
‘cross section depends on the asymptotic value of the rat;io of the

:imaginary to the real parts of the elastic-scattering amplitude. If
.this amplitude is not pure imaginary asymptotically, then the cross
.sectlion increases 1in power-law fashion if its real part is pcsitive,
:and decreases 1n power-law fashion if it is negative. If the
.asymptotic amplitude of elastic scattering is pure imaginary, then

.the cross section can increase or decrease only slower than a certain
‘power of the energy. The author thanks Ye. L. Feynberg for continuous’

_ilnterest in the work, N. N. Meyman ror useful discussion, and D. S. :
Chernavskiy, - I. M. Dremin and L. I. Royzen for valuable discussions.
:Orig. art. has: §5 1ormulas. : :

fsxm CODE: 20/ SUBM DATE: 09Aug65/ ORIG REF: 002/ OTH REF: 004
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"FARBEROV, M.I,; KUT'IN, A.M,; USTAVSHCHIKOV, B,F.; VERNOVA, T.P.; FROLOV, A.F,

Conditions for the synthesis of 2-methyl-5-vinylpyridine, Zhur,
prikl.khim, 34 no.3:632-64,0 Mr 161, (MIRA 14:5)

1. Institut monomerov dlya sinteticheskogo kauchuka i
= Yaroslavekiy tekhnologicheskiy institut.
(Pyridine)
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Scveshchaniye po khimil, tekhnologit 1 primenaniyu protzvodnykh
pirtdina { khinolina. Riga, 1957

Iaimiya, tekhnologiya 2 primeneniye prolzvixinyxh piridina
kRinolins; materialy soveshchaniya {Chemlstry, Technology
and Utilization of Pyridine ani Quinoline Darivatives;
Waterials of the Conference) Riga, Izd-vo AN Latviyskoy
33M, 1960. 299 p. Errata slip inserted. 1,000 copies
printed,

Sponsoring Agenclea: Akalealya nauk latviyskoy SSR. Institut
imii; Vsesoyurnoye khimicheskoye ctshchestvo,

Bi.: 8, Bazhanova; Tech. EKa.: A. Klyarvinya; Editorial
Board: Yu. A. Bankovaiily, Candidate of Chemistry, E, V.
T3maga, Candidate of Ciwaisiry (Aesp. Bdu), L. P. Zaluxayev,
Doctor of Cheatstry, ani M. M. Xalnyn’'.

PURFOSE: This book 18 intended for organioc chemista and
chenical engineers. -

COVIPAGE: The ccllection contalns 3 Ev.w.mms- on methods
of synthesizing or producing pyriiine, quinoline, any
thelr derivatives from natural 8ouries. No personalities

are mentioned, Pigures, tables, and referen 28
e Iu.nnnwn.-. ’ * Fe2 Assoapany

3. SYNTHETIC KSAN3 QP IPEPARING FYRIDINE3 AND
QUINOLINES N

Sadywov, A. S.. and 0, 8. Circahchenko, [Sredreaziatskiy

- TITTITTVY unl 3 SWHI7, Y. lantna (Central
Asia Stats University ixart V. I. lenin}; « S¥nthe%1c Stuites
Cart 3,10

Partes:y 2., B. P, Ustyvshizhivov, AL M, Kut'tn,
7 Yoy [ YR Al aveily

¢ 7Y : iniste
b S adoyad o t~rnnlnaiiza
Exgazinmen * of e Miniatry of the Chonla®
Intastr7}] Tecshnizal Fyntneses wf 2-Mathyl-S-ethylpyridine R
ani Z-Methyl-S-virylpyridire a=d Thelr Plelds ¢f Applization 97

Yarag. G, Ya. [Institat organichesioga sintaza Akrdemii nauk
t¥ijsroy SSR (Institure fer o.-.n._un.n Synthnasis of the

Acadtezy of S:lentes Latviyswara 53R}, The Transition

Pros 2,3~ Irdandione to Pyridine Derivatives

Kntc {Institus vysokomolekulyarnykh soyedinenly
Ae=i1 raak SSSR (Instituate for Hizh Molezular Compounds
of *ve Acaiemy cf Sciences USSR)] , Synthesis and Polymeri-
zation of Unmaturated Compsunds of the Pyridine and Quino-
1ine Seriey
23k Roatovs«£ly gosudarsivennyy universitet
.,:.,w““ou ua-ﬂhﬂ:rn:&:.J.&&..Z,L Syntheals of Lepldine
Baves
Ke=iow, Y. S._ (Fyrmoily 30l 'syokholyayatvanayy institat

{Pem=" agrizultural Iastlitute)), 2atalyris 3ymihesta cf
Dﬁ.o.nwv.o_.rywn Rajea Proa Amraatis Anines and Aletylene

Moian. Za I, [Rastcry 3%a%e Univsrsitz] Preparatien of
Quinsidines Proa Sodi-za Ayl Andlides and Synthesis of
NoAsylquinallire 3al%s .

Nexhazl I. {Vsescyusayy nauthow-iasledovatel'sily
Assizut khimisheskixh reaktivev (All-D1on Silentifys
Resean=h Instituta for Chemi<al Reagr~ncs)} . Study of the
Hydroxyquinoline Mothod of Synthealzing Quinolinic Bases 135

tov, B. A. Riatov State University! Jymthosls of
n?ﬂv«.hnnx. XTI M.n Quinaline and Joma N-Aryllepldine Salts
Of aryl Anirnes : 151

Kozlov, K. 3., and O, K. Ko='minvkh f Permskiy gosudarstvennyy
SEIT ;xmw AnSEITUT TIPS Ctate Pedagrgilal Imstive.e)l,
Catalytic Syntheams of 2-Phenyl- 5,6-tenzoquinoline Deri-

vatives 159

\rdashey, V. I. [Adstov Siate Universiiy] . Catalytic Con-
TVersion of Acylited Aryl Amines to Quinslines iTl

¥, _Products of the Condeasazlon « Anlline md
T DATIvatires #itn Acataldehy<~ in a teutral
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Trenslation from; Referativnyy zhurnal, Khimlya, 1959, Nr 6, pp 384-385 (USSR)

S. 533\
AUTHORS

TITLE;
PERIODICAL:

ABSTRACT}
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Farberov, M.I,,.Ustavshchikov, B,F,, Kut'in, AM,, Verrova, T.P.,

Yarosh, Ye,V,

The Methods of Technical Synthesis and the Appliceticn of 2-Methyi-
5-Ethylpyridine and 2_-Methyl-5-Vinylpyridine

Yaroslavsk, prom-st' (Sovnarkhcez varoslavsk, ekon, ailm, r.ra),
1958, Nr 3, pp 15 - 21

(better 50%) aqueous soluticn of NHz in the presenz of a 1y
(organic or inorganic salt) taken in the quantity of 1-2% based

the weight of the paraldehyde (20-20 min, 2600C, pressure 80-100

atm) 99% pure 2-methyl-S-ethyl 1d1ne1(Z) is okttained, yield 75-80%,

b. p. 17647°C, n<D 1.,kg7h, 4y’ 0.9189; as impurities k- and }° -
picoline, higher pyridines and resins are formed, The reacticn proceeds
in the following order: hCH;CHO+NH3-—9&26(CH))CH=CHC(02H5)=CH+4520.

I, diluted by water steam in the molar ratic 1:12-1:20 is dehydraigenat-
ed in the presence of industrial dehydrogenation catalysts?(x-lo and
K-12) consisting of Zn, Cr, Fe and Al oxides activated by K20 for 2

In the condensation of 1 mole of paraldehyde and ¥ moles cf B0-£0%
< catalys?T
on

CIA-RDP86-00513R001859520008-3"
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The Methods of Technical Synthasis and the Applicatisn of 2-Metryl-5-Ethylpyridine
and 2-Methyl-5-Vinylpyridine

hours at 575-600°C and a volumetric rate of 500-600 ml per 1 1 ¢f catalyst in 1
hour, 97-99% pure 2-methyl-5-vinylpyridine (I1) is oblained, yield 20-25% based
on I having passed through, or 70-75% based on T decomposed, b, p, 75°C/15 mm,
n<0p 1.5454, d420 0,9579. The content of II in the catalyzate is 23.27%, the
yield of the catalyzate 89-91%. Pyridine, picolines, 2,5-dimethy1-, 3-ethyl- and
J-vinylpyridine are formed ag impurities, II i3 very inclineld to rolymerization,
S, C5H2(OH)(N02)3, % -nitroso- /3 -naphthol and methol (sulfate salt of methylami-
nophenol) are used as stabilizers of II, In *he process of II separation 8 1is
used as stabilizer and methol for storing (in conzentrations of ap tc 0,001 we'ght
%). In the case of oxidizing I by KMnOy or Cu(NOB)g, 2,5-pyridine-carboxyliz
acld (yield 60-70%, m. P.2360C) 1is obtaired which”1s corverted to nicotinic acid
by decarboxylizing with a yield of ~~100% (m, p. 163°C). The dimethyl sster of
2,5-pyridine .-dicarbexylic acid (m, p. 1639C) after reesterificaticn by ethylenegiy-
col 1s condensed in the presence of ZnClp into a high-polymeric resin, I with
CHp0 forms S-ethyl-2-vinyl- and S5-ethyl-2.( fi_exyethyl)-pyridine with a kigh
yield, I 1s easily hydrogenated with a yield of ~~100% by Na in butyl alcchel,

Céfd 2/3 .%

'
[o—
e
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The Methods of Technical Synthesis and the Application of 2-Metryl-S-Ethylpyridine
and 2-Methyl-5-Vinylpyridine

and also catalytieally (1h the presence of Ni-catalysts) in 2-metnyl-S.2thyl.
piperidine, b, p. 160-161°C, n<"D 1.4530, 440 0 8;;9 i is 2 menomer for
the industry of synthetic rubber, it can be used In the praduciisn of zlastiss

»

ard synthetic fibers, a

. Dzryusherzkiy
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Farberov, M. I., Ustavshchikov, B. F., Kut'in, 4. K.,
Vernova, T. B., Yarosh, Te. '
\_______———-/

Technical Synthesis cf 2-Methyl-5-Ethyl Pyridine and
2-Methyl-5-Vinyl-Pyridine, and Their Fields of Application
(Tekhnicheskiye sintezy 2-metil-5-etilpiridina i 2-metil-5-
vinilpiridina i oblasti ikh primeneniya

Izvestiyﬁ vysshikh uchebnykh zavedeniy, Khimiya 1 khimicheskaya
lekhnoicgiya, 1956, Nr 5, pp 92-99 (USSR)

The authors tcck the synthesis of 2-methyl-5-ethyl pyridine
(MEP) from aceteldehyde and ammonia with a further dehydro-
genation to 2-methyl-5-vinyl pyridine (MVP) as a basis for

the worxing out of technical gynthesis of these two ‘subgtances.
The papers recently published in patents (Refs 14-13) tend to
ahow an intense elaboration of these reactiouns. There are,
however, no publications on the firat, and especially on the
sesond stage of this process. The authors first clarified the
most important rulea governing the reaction between acetaldehyde
and ammonia for the purpose of an industrial utilization.

1) Synthesia of 2-mne thyl-5=ethyl

py = idZn e, Aceteldehyde {3 used as paraldehyde. This

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3"
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Technical Synthesis of 2-Methyl-5-Ethyl Pyridire and 2-Ferryl-5-Vinx
and Their Fields of Application

offers much higher yields. Stoichiometric ratios (1.33 mol
paraldehyde per 1 mol ammonia) could, however, not secure e
sufficiently high MEP yield. The optimam ratio amounts tc at
least 4 mol ammonia per 1 mol paraldehyde, The presence of larges
quantities of water has a favorable effect. The opinions on the
formation mechanism of MEP in literature contradict each other
(Ref 14). Up to 30 different salts, emong ther ZnC1,, FeCl,,

5tCl, CoCl,, NiCl,, CH,COONa, NH,C1, CH,COONE,, NH,F, NH,F.H¥,

3 4 4 4

KF, KHF2 and others served as catalysts. A catalyst was selectesd

which correspcnds to the technical process. Ita concentmtion usually
amourts t01~2% of the paraldehyde. The reaction takes also place
without catalyst, however, with much smaller yields.

2) Dehydrogenation of 2«methyle5-

et hyl pyridine.Synthesis of32~me thy:
5=-vinyl pyridine. The best industrial dehydrogenat-
ing catalysts served for dehydrogenation: K-10 and K~12, which
congist of zinc oxide, chromium oxides, iron and aluminum

oxides, activated with potassium oxide. The partial Pressure iz

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3"
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Technical Synthesis of Z2-Metkyl-5-Ethyl Pyridine and 2=Methyl~5-Viryl Pyridire,
and Thelr Flelds of Application
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best decreased by dilution wi
dehydrogenation curves of MEP
optimum conditiona the MVP yi
20-25%, and per decomposed ME
and 8 t ab11ization
MEP from MVP is a difficult e
are close to each cther (176,
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and Their Fields of Application
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Pire

ASSOCIATION: Yaroslavskiy tekhnologicheskiy institutiopytnyy zavod Ministerst~
va khimicheskoy promyshlennosti (Yaroslavl' Technological
Institute and Test Plant of the Ministry of Chemical Industry’®
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s/079 604030/04/09/080

B001/BO1
AUTHORS: Farberov, M. I., Kut'in, A, Mo, Kishinskiy, G. I.,
Vernova, T. P.
TITLEs Diene Synthesis on the Basis of Olefins and Aldehydes.

I1. Synthesis of Divinyl\on the Basis of gropylene and
Formaldehyde 4 '—“‘1

PERIODICALs Zhurnal obshchey khimii, 1960, Vol. 30, No. 4, ppe 10991106

TEXT: Some patents in publications indicate the possibility of obtaining
divinyl from 4-methyl dioxane (Ref. 5) but without an experinental basis. i
The authors of the present paper thoroughly investigated the contact con.
version of methyl dioxane (I) (obtained from propylene and formaldehyde) ix

the gaseous phase by means of various catalysts (mainly metallic phosphates)

in which connection divinyl is formed in high yield. It was further shown

that under certain conditions divinyl and allyl carbinol (1v), approximately

in the same quentity (Ref. 6), may be obtained at the same time. On the

basis of previous papers (Refs. 1-4) (Scheme 1) the synthesis of divinyl

Card 1/3
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Diene Synthesis on the Basis of Olefins and s/079 60,030/ 04/ 09/ 080
Aldehydes. II. Synthesis of pivinyl on the B001/BO1E
Bagis of Propylene and Formaldehyde

was carried out by allowing propylene to react with formaldehyde by me.i-
of a catalyst. As a result of the investigation of the contact conversion
of the principal reaction product, methyl dioxane (Scheme), 2B 82+ diviny’
yield was obtained (calculated for the methyl dioxane naving passsd re-
action). By & suitably conducted hydrogenation of the allyl carbinel (I7).
butanol=1 was obtained quantitativelyo At the same tlme, divinyl an- ariy
carbinol could be synthesized in asbout the same quantities. The authors im:-
vestigated the contact conversion of the by-product of the sbove=-mer: -ioned
reaction, 4ahydroxy-tetrahydroPyran III%, by means of the 28D catalysts

in which connection compound (VIII) 36%), divinyl (15-20%) , and the un~
saturated alcohol (1Iv) resulted. The divinyl yield could be increased oP e
about 70% at a higher temperature (550°)° A reaction mechanist wid suggested
for the formation of the products which are formed on contact conversion of
methyl dioxane and 4~hydroxy-tetrahydropyran. 3 disgrams and 3 tables il-
lustrate the investigation results. There are 3 figures, 3 tables, and

13 references, 11 of which are Soviet,
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Aldehydes. II. Synthesis of Divinyl on the B0O01/B0O16

Basis of Propylene and Formaldehyde

ASSOCIATION:s Nauchno-issledovatel'ekiy institut monomerov dlya SK
(se ic Research Institute of Monomers of Synthetic —
Rubber). Yaroslavskiy tekhnologicheskiy institut
(Yaroslavl! Institute of Technology)

SUBMITTED: April 7, 1958
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TITLE:
PERIODICAL:

ABSTRACT:

Card 1/6

rasTh
S0V u-30-3-28/64
Farberos, M. I., Kat'ln, 4. M., Yionirnoly, 4. 1.,
VGPHOVa, T
-——WW@
Synthesia of Dilenes From Olefins and Aldehydes, I,
Synthesls of Isoprene From Isobutylene and Formaldehyde

Zhurnal obuhcnt/ lchimll, 1960, Vol 30, NHr 3, pp
875-684 (USSR)

Among many cataliysts tested, the best results were
obtalned with KSD catalyst (a mixturc of calcium
phosphates of a definlte composition). The cuatalyst
needs regeneration after 2-4 hours of work, and tni.
can be best done with a steam-alr mixturc whilch
removes deposited "coke" from 1t. The actlvity of
the catalyst decreases sharply when the roaction Lo

carried out without steam. The dependence of tre 2y
rate of dimethyldioxane converslion on coantact Lipee
and temperature 1s shown In Flgs. 2 and 3.

‘i
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Fig. 2. Conversion of dimethyldioxane (I) into
unsaturated nydrocarbons (C5H8 and iso-—CuHS) at
different temperatures and with steam di%ution,
1:14 (molaP{‘: (gl) 3009; (2) 3259; (3) 350°; (4)
375°; (5) 4od°.
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Flg. 3. Yield of 1isoprene based on reaczted dimethyl-
dioxane (I) ?L different temperatures with steam
dilution, 1: 14 mole 1) 3000; (2) 323°% (3

35005 (W) 37501 (5) Neo?) » )
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Dilution of dimethyldioxane with steam slgniflcantly
increases the reaction rate. An appropriate selection
of the reaction conditions could yleld 75-78% 1soprene,
based on reacted dimethyldioxane, or 80-85% isoprene,
based on decomposed dimethyldioxane. Among the
reactlon products of 1sobutylene with formaldehyde,

in additlon to the maln product, dimethyldioxane (I),
diol (7-10% based on unreacted formaldehyds), and
cyclic alcohol (III , 7-8%) are present. They can
also be converted into isoprene over the KSD catalyst.
The mechanism of reaction 15 shown 1n Scheme 2.

Card 4/6

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3

EATEATARE MR R I B E TP R iﬁ-iskﬁ"‘, i

A0 | FTNVEYARBITEIER R N

SO

_S:y'llﬂfh;dié o' Dicne;: IFRrSTIN

I o Qe lon nno Aldeissdes, NG
. [ATa\V VAl <
50 »r/; PPt
Vi il
Oty o, A0
i HYDEGLY IS
o | |
-G, -0 O Ot
(1

Cllym Gy - Gl - GO

- Hy)

City G, Cll,

T . . SOMERIZATION . N . 3y ~Hy0 , ~ |
Clly—CH=Cll it 2O e Eocen—aon 2% iy wteon o, 2 -
(Vi) (Y vy

iy City

! |

i CHy
P 4 Uy

2% 7N i I
—ud T, > 1 By - Gl Gl - CH—Cl - )

.,

|
e c, Hy‘: (il 0%

“07 oy
(Vily (Vi1
(,,:ILJ CILOH  prepereze :H,
. X i . CRALIGIN |
Lll;,-»-(" ClHE-CHy === Ol G CHL G 2CHL0 1 1L
! | “ )
. )
—{ o) —
' P SCHEME 2
Card 4 /6

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520008-3"



!!!!!

"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86- 00513R001859520008 3

I.

ASSOCIATION:
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The physlical 2onstants of the bLoasle zrd glis prod.enl
- N - - i
of the reaction are: lsoprene (V), bp 347, agu 1.421%;

2-methylbuten-2-0l-4 (IV) bp 139-140°; isovaleric
aldpbydf (VL)) mp 117.5- 1180 compound {(VII), up .
llu ~1147, nBO 184905 sompound (VIII), by 105-1077,
IoTa
1.u190; compeund (IX), bp 120-121° (4 ), nﬁb
1.5870. N. K. Shemyakina participated in tuls work.
There are 4 figures; 3 tablc,, and 10 refercuee:n
3 Soviet, 2 U.S. The U.S. referencen are: dreshs
T. L., Steadman, J. Am. Chem. Soc., 71, 878 (1%
7.S. Patent 221864

Sclentific Researcnh Institute of Monomers for Synthetlc
Rubber, and Yaroslavl Technologlcal Inctitute (Nauchno-
IsslchJatel'sliy Inztitut monomerov dlya S¥ 1
Yaroslavskly tekhnologlcheskiy instltut)

March 7, 1958
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- 8/080/61,/034/003/011/017
A057/A129
" AUTHORS: Farberov, M. I.; Kut'in, A. M., Ustavshchikov, B. P., Vernova,
T. P., Frolov, A. F.
=
TITLE: Investigation of the conditions for the synthesis of 2-msthnyi-
~5=-vinylpyridine

PERIODICAL: Zhurnal prikladnoy khimii, v. 3%, no. 3, 1961, 632 - €40

TEXT: Dehydrogenaticn of 2igmathyl-5-ethylpyridine (MEP) was inves“igated

in order to increase the yiaeld of 2-methyl-5-vinylpyridine (MVP). Conditions were
presented ensuring a 25 % yileld of MVP in relation to the amoun® passed of MEP

and 70 - 73 % yield in relation t¢ decomposed MEP, Steam effects partial hydro-
lysis of pyridine bases and is %:us not a completely inert diluent in dehydrogen- ’
ation of MEP. Inhibitors for polymerization were investigated for the stcrage /
of MVP and seperation from dsrydrogenation products. Improvement of this denydro- J
genation process is important for the manufacture of polymer materials. MVP is
especially significant in the prcduction of special types of synthesized l2tex

and synthetic rubber according tc R. Frank et al. (Ref. 1: Ind. Eng. Chsm., 40,

879 (1948)), J. E. Pritchard and M. H. Opheim (Ref. 2: Ind. Eng. Chem., 46, 2242,

Card 1/9
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Investigation of the conditions for ..... A057/A129 —_—

1954, 47, 863, 1959, H. E. Railsback and C. C. Biard (Ref. 3: Ind. Eng. Chem.,
48, 1043, 1956),and V. L. Tsaylingol'd et al. (Ref. 4: Kauchuk i rezina, 9, 1958,
3, 1959, 9, 1959), or ion sxchange resins in the manufacturs of syntheiic fluers.
The raw material - MEP - is synthesized by Chichibabin's reaction betwsan paraal-
dehyde and ammonia in liquid phzse according to M. I. Faberov et al. (Ref. 5:
Izv. Vuzov, Khim. i khim. tekhn., 5, 92, 1958) with a 70 - 73 % yield. Th= pre-
sent experiments ware carried out {in assistance of M. Yu. Tikhvinskays and M. A.
Loginova) by a method and with a laboratory assembly described in a prior paper
(Ref. 11: ZhOKh, 30, 875, 1960). Vapor pressure and liquid - vapor equilitria in
the system MEP - MVP was detsrmined on an apparatus similar to Othmer's (Rsf. 12:
Ind. Eng. Chem., 45, 614, 1953) especially adapted for vacuum tests. Two cata-
lysts were used: no. 1 based cn ZnO and no. 2 on Fe203, containing 86 - 88 & of
the basic component, some chromium oxide and small amounts of other components,
vwhich are not specifiad. Since considerable carbon deposition occurs during thes
dehydrogenation process, the catelyst had to be regenerated after 2 - 8 hours

by passing an alr-stsam mixture at a maximum temperature of 650° - 700°C. Re-
sults of dehydrogenation experiments with steam as diluent in varying conditions
are given in Table 1, It can be sean that the yleld of MVP related to decompo-~
sltion of MEP dscreass with the contact time. This is apparently effect=23 by -

Card 2/9
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Bide reactions and ineressing carbon deposition.. The latter depends on the type
of catalyst and the degree of dilution by steam. Steam cannot be considered as
inert diluent, since with incrsasing dilution by steam the yield of catalyzate
and of MVP (based on decomposed MEP) decreases, In spite of the fact that the
¥ield of MVP based on the amount of passed MEP increases (Figure 1). Also with
increasing dilution by steam formstion of gaseous products (002, Ho, NH3 ete)
and the content of pyridines ( o.- and ‘Y -plcoline, 2,5-1lutidine, 3~vinyloyri-
dine) in the catalyzate Increaszes. Thie can be explained by the reaction of py-
ridine bases with steam, rssulting {n a partial dealkylation of MEP and fcrma<ion
of pyridimes, or total rupture of the pyridine ring with ammonie evoluticn, A
similar reaction was observed by A. A. Baladin et al. (Ref. 8: DAN S83R, 112, 79,
1956) on ol-picoline. These sids reactions of hydrolysis occur with differznt
rates on varlous catalysts, thus influencing the selection of the lattsr. Ra-
sults on dehydrogenation of MVP with othar diluen%s are given in Table 3, Tha
observed effect of benzans can be uxplained by the fact that no side reaztisns
of hydrolysis occur. Althcugh nitrogan does not show these side reazilons, no
aesorption of pyridine basas from the catalyst 1s effected by nitrogen (contrary
to benzene) resulting in thermsl decomposition of these substances. Fractiona-
tion of the catalyzate at 20 torr demonstrated that the fraction boiling at 63 -

Card 3/9
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~ 69°C. (20 torr) [Abstracter's ncue: Error _in original paper - 200 torr instead
of 20.] has an inereased resfracticn index, and contains congiderable amounts of an
unsaturated compound, apparsantly 3-~vinylpyridine, Thus the following reaction
and side products were obtsinad in dehydrogenation of MEP: (I) Cl-picolins, (II)
3-ethylpyridine, (III), 2,5-lutidine, (IV) 3-vinylpyridine, (V) 2-methyl-5-2tnyl-
pyridine, (VI) 2-methyl-5-vinylpyridine.. The present authors consider (I), (II)
and (IIL) as main cracking products of MEP (in presence of hydrogen), whils (IV)
is a eracking produc* of MVP, Different stabilizers for MVP were investigated
(Figure 3) and it was observed that 0.1 % of sulfur 1s the optimim stabilizsr in
frastionation of MVP. For the storage of MVP an sadmixture of 0,001 % methol iz
most efficient in stabilizing MVP for several weeks, or 0.01 % msthol for saveral
months, Liquid-vapor equilibrium in the system MEP - MVP is shown ih Plgure 5.
Corresponding .experiments demsnztrated that apeeisl conditions must bs maintained
if a 98 - 99 % concentraticn of MVP shculd be attained in fractionatien. Thus in
. the system the maximum temparaturs should be 95°C (for highly concentrated MVP
only 85°C), and highly effastive inhibitors should be used. There ars & figuras,
"4 tables and 12 references: 8 Scviet-bloe and 4 non-Soviet-bloe.
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ASSOCIATIONS: - Institut monomerov dlya SK (Institute of Monomers for Synthetic
Rubber) and Yaroslavskiy tekhnologicheskiy institut (Yeroslavl'
Technologlcal Institute)

SUBMITTED: ~June 6, 1960.

Table 1: Dehydrogenation of MVP on the catalysts no., 1 and no. 2 using steam as
diluent. Legend: (1) no. of the catalyst, (2) temperature(°C), (3) nominal con-
tact time, sec., () volume velceity of the MEP supply (in ml/ml catalyst per h),
(5) molar ratlo Hy0/ MEP, (6) yield of the catalyzate (weight %), (7) yield of

MVP based on the MEP passed (mole %), (8) yield of MVP based on the MEP decompos-
ed (mole %), (9) carbon deposit on the catalyst (mole 4,based on the MEP passed).
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FARBEROV, M.I.; USTAVSHCHIKOV, B.F.; KUT'IN, A.M.; VERNOVA, T.P.;
YAROSH, Ye.V.

Synthesis and use of 2-methyl-5-ethylpyridine and 2-methyl-5-vinyl-
pyridine. Izv.vys.ucheb.zav.; khim. 1 khiim.tekh, 1 no.5:92-99 '58,

(MIRA 12:2)

1, Yaroslavekiy tekhnologicheskiy institut i Opytnyy zavod Minist-
erstva khimicheskoy promyshlennosti.

(Pyridine)
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AUTHORS: Farberov, M. I., Kut'in, A. M., S0V/156 -56-1-36/46
Vernova, T. P., Shemyakina, N. K.

TITLE: Industrial Synthesis of Allylcarbinol and Standard Butyl
Alcohol on the Basis of Propylene and Formaldehyde (Tekhniches-
kiy sintez allilkarbinola & normal'nogo butilovogo spirta
na osnove propilena i formal'degida)

PERIODICAL: Nauchnyye doklady vysshey shkoly, Khimiya i khimicheskaya
tekhnologiya, 1958, Nr 1, pp. 148 - 152 (ussR)

ABSTRACT: In their laboratory the authors have for years studied
syntheses based on olefine and formaldehyde (Refs 1,2). Allyl
dioxanes-1,3 are converted into dienes. Catalysts and conditions
were developed by means of which 80 - 90% of the theoretically
possible diene yield could be obtained (Ref 2). By passing
it over a catalyst in the presence of water vapor, 4-methyl
dioxane-1,3 can be easily converted into divinyl. As further
investigations have shown, the allylcarbinol yield can be
substantially increased by carrying out the contact process
under less severe conditions (lower temperatures, shorter
contact time; Fig 1). Figure 2 shows the influence of temper-

Card 1/3 ature upon the allylcarbinol yield, given in molar per cent
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Industrial 8ynthesis of Allylcarbinol and Standard SOV 156-58-1-26/45
Butyl Alcohol on the Basis of Propylene and Formaldehyde

related to methyl dioxane. Table 1 shows the results of a
typical balance experiment; under such conditions as were
chosen here, the weight ratio of the allylcarbinol and divinyl
yields, related to the decomposed methyl dioxane, may be even
a little greater than unity. The author' idea about the
mechanism of this reaction is as follows: The catalyst ( a
calcium phusphate mixture) possesses hydrolyzing and at the
same time dehydration properties {Ref 9). With the same cata-
lyst, and under the same conditions, trimethyl carbinol is
dehydrated to isobutylene with a quantitative yield. The 1.
reaction stage is therefore the hydrolysis of methyl dioxane
(I) in the presence of water vapor to butandiol-1,3 (II), with
separation of formaldehyde. Butandiol is further dehydrated,
being converted to allylcarbinol (III) end divinyl (IV).
Propylene is formed in small quantities due to a cracking
reaction. Allylcarbinol may itself be of interest as a starting
matgrial for syntheses. From an industrial viewpcint, however,
its use in hydration in standard butyl alcohol is of greater
importance. There are 3 figures, 2 tables, and 13 references,
8 of which are Soviet.
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Industrial Synthesis of Allylearbinol snd Standard SOV/156 .58-1-36/46

Butyl Alcohol on the Basis of Propylene and Formaldehyde

ASSOCIATION: Kafedra tekhnologii osnovnogo organicheskogo eginteza i SK
Yaroslavskogo tekhnologicheskogo instituta (Chair of
Technology of Basic Organic Synthesis and Sk of the Yaroslavl'
Institute of Technology)
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VEANOVSKIY, Aleksandr Ivanovich; KOGAN, Ye.l,., red.

[Whese "plens" are they? On the nature and rethods c':f
ecor~mic planning in Western Europe] Ch'i eto plany"?

0 sushchnosti i metodakh ekonomicheskogo programmirovi-
niia v Zapadnoi Evrope. Moskva, Izd-vo "Znanie," 1964.
39 p. (Novoe v zhizni, nauke, tekhnike. 1II Seriias
Ekonomika, no.l2) (MIRA 17:7)
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